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P7^> (THF) T^JfiRL/cf^. ^>«(Dli KP4^y> 

fco ^^Lrciti5^;tf^x:7^;l/^-T5SJJL. 0. 1 
mrnHgRDM 5 X:T' 1 6^Pa|J:^;J^fCo t#e>n/c:afeC) 
Ift^lc^lltfTHFtCiSjS^-ii:. ±f5Lfct,<Di:Illi:iti5 
-^^f^«^2S[l^0igLfCo B6gi:-r^efeOtt«'& 
<*:A^f#^n/c:o tRa=7. 69g (7 0%) o 

Co 0 9 9] >H NMRjb^e. a^n/cttS'&flcOW 
a-a-lt^il : 1 Tfe^Ch?b^W0^L/co CtO^±a^fsJ:(D 
20 ?eS2 4 8nmtC43tt^S31^{i. 9 5% (MP 1 /im . 

aS¥tSi^?S : 1 1 8 6 0 (S^3i^UX^l^>*ft 

W) o 

CO 1 0 0] ^J^ii* : 1 . 4 5o 
IR (KRS-5. cm-^ ) : 2937. 1726. 1 
2 5 9. 1 1 4 9. 1 1 1 2o 
M3 

^^^^))\^m (±) -^7^0X>;;>7^^h>xX7^7l// 
30 p-T-trh^i/X^U Vftfi^^O-a-^ 

-r^n>™ 13— >^$n/cXi5f-^/^— ^^An/ci- 
^i'tc^gJSf^^Jrrc: 1 0 Oml<D•:^Xfl?:7'^X3^^:. 5. 9 4 
g (3 0^U-t;l/) ^DsGIBfl^Jl 

(±) — ><7^DX^y^V^ h>XXx7l/. 4. 87g 
(3 OaU^7b) <Dp-7-feh4^S/X^UV. 20ml<D 
>^:^4^1t>S:t;i . 48g (9^U-t7l/) cOTyifX-r 
V:/^nxhU;b (A I BN) ^^AnL. ^*#HmT 
JC8 O'TTS^PaMl^U/co j^j£}^M^7^h-^liKP:7 
(THF) TS«?L/c:fS. ^BOl: HD+y 
40 ty 1 u y h;l'07j<-x^y~;i/?i^r§?Stc®Tb/c:o :i 

J5ELfca:B5^;^vXy^;l/^ — -^r^SUL. 0. l nraiHgR 

xsA 5x:-ei 6^H^^?HJ:/c:o w^n/cafecoiapK;^ 

^ntco lRfi=7. 7 8 g (7 2%) o 

Co 1 0 1] »H NMR^^^. W^nrci^M'^t^o)^ 

t&mZ 4 8nmlC:fett^S}a^t±. 7 5% (Mm I ^im . 

50 /-Co */c. ^C0ffi0i^«f0jgmti. ^k<Dm^r*^^o 



29 



(16) 



1tP]¥9-9 0 6 3 7 

30 



■M^i^iJ^^ffi: 7 6 20 CMm^^V 

o 

CO 1 0 2] ^mm: 1. 4 lo 

IR(KRS-5, cm-') : 3193. 1751, 1 
7 2 6, 1 2 1 8. 1 2 0 lo 

Mi_ 

Bufe{W2tC:feV^T^^Lfctta'&{t*7'ntru>^-U 3 

mtLTco ^*5. cconm^ti^mmcit. mm^mti. 10 

T+^tC^fti^-^/Co f#e)n/cUv'Xh}§?g:&0. 2^ 

m (O'ryu^'^ ^-^y^z/y^;]y^r*mmLrcm. hm 

DS5Q.a^SfiLfci/U3>a:K±ti:2 0 0 Orpm TXtT 

>3-hu 1 1 oTTeommyv^-^i^tco mm 
0. 7 iimcoui^xh&mtim^nrzo c<oui^xh^ 

M^K r Fx^^i/Tl/— ^fXT^-y/^ (N A = 0. 4 5) 
T^iT^Lfcf^. 2. 3 8%0'r b-^^^;l/Z>'^-'i7A 20 

/N^Fn;t4^>'K (TMAH) ymmvmmL. m.^:t 

>7f<T*6 0#PJU yTsX^tZo 4 OnJ/cni2 OS3fcST% 
0, 3 /im^-r> • Z>^F • X^— X (L/S) z^^— 

Co 1 0 3] :^^l/^T% ±fBOJ:'5tcUTUi^Xh^^* 

M = 2 0 0W. mt)=0. 0 2Torr. (Ar) 
^7.= 5 OsccmO^ffTTA r X/^^y ^x^y ^>^*;&?t 

u>>^x h N p R - 8 2 0 (mmmm^tm) t mm<D 30 

M5. 

ic, ^M'&WcJJUT 2aa%(Da(7) f U :7xx;I/X;I/ 
F U :7;l/^a ^ ^ >X;l/.-^:^— F^SrAp^Ti-^i^ 
tc}g<g^-^i:rco ?#?>nfcU>?XF^?S^0. 2 /im Ot^ 
^^nv-™ ^>:/^>'7^;l/^T-5tiiLrcf^. HMDS® 4o 

FL. 1 1 0r-e6 O^HT'U^'-^Lfco MJPO. 7 

fimcDuz^xh&mtm^nrco c(du>^xfj^m^k 

r Fx^^v'VU— »fXT-^y/^ (N A = 0. 4 5) 
Lfcttx 2. 3 8%iO-r F^;?<^;l/Z>^xi^A>'N-i'F 

n;4-4^i/F (TMAH) ykmmx^mmL. m-fy^yyia-U 

6 0#P^U>XL/Co 3 5inJ/ciD2 (Dm^mX\ 0. 3 

Co 1 0 4] ^x^^x\ ±m<o^o\cLriyzyxh^m^ 

Lrc>^Ur3VS«JSrHufBOT4 i:l^«35:^?S^c<fcoT A r so 



X/^y^fx*y^v^b/-ci:C€>. Sig4^>?-f >r:/US/*x 
hNPR-8 2 0 (tSa) ^|5l^(DF^-fX^y^>^ 

M6. 

Uv^XF/^tJf-VOmj* 

mmm 2 lc^a^T^fiKLfc«fi^it;$:?LKx^;l/tcr§fi? 
LTl 8fi«%?g?Ki:Lrco t#e>n/clLKx^;b}g^ 
tc. «a#f*tc3^LT2aM%oa«Oi^>^xx;U3-F 
X A h U :7;l/:t n ^ ^ >X;l/:?h;t^- h ^iox. T+5>lc 
rgft¥^-li:/co f#Bn/cbv^XF?gfK^&0. 2 /im <Dv-y 

^S6iL3rci^U:3>a«±{C2 0 0 Orpm TXlfVn— F 
1 1 O^TG 0#^yV-<-^L/c:o ^ff 0. 7 /i 
m(0Uv^XFSM:6W^n/c:o CtT^U^/X FjS^^ A r 
Fx4^->vly— »fB?t^B (xnvttS. NA = 0. 5 
5) TS^bfcfg. 2. 3 8%OxF^><^;l/Z>'tx 
"i/A/N^ FP^^>^F (TMAH) 7j<rgfST3^®L. BK 
* >*T 6 0 ©P^ 'J VX L fCo 10 mJ/cin2 coH^feB 
T% 0, 2/im LyS/^^ — >i)mWlX'^rCo 
Co 1 0 5] :^^l/'>T% ±SaOJ:'5tcLTl^v^XF^^:m 
Lfci^Un>aig;&tutBP4 ^|Rlli:^^}£tc<J;oTA r 

x/^y^x^y^>^Lrc^c5> SiH^^^^'-r-f :ru->-x 

FNPR-820 (tutH) ^IB|l|(DF-^-fX*y^y^TS 

;^:^^U;l/^ (±) -T^/^nx^y F>xX7^;l// 
p< ^ ^ U ;i/4-:;i/x;i/±ta^i*iO'&dc 

iJ^tc^^-^fc 2 0 0nil<D':^Xflg:7-^x:3jc, i o g 
(50. 5^V ^;b) cDtuie^J 1 7smm(0:^ ^^v ;vm 
(±) — ;?<>'^px^y F^xx-r-;!/, 9. 9 0g 
(50. 5 ^ U ^;l/) (Dt^^^V JVmy 7l/.1^;l/x;l/, 3 
3. 7m\(Oiyy^^^yRZf2. 49g (15. 2^U^ 
;l/) oyyex-ry^^^nxFU/l/ (A I BN) :^?Sj!jn 
U ^^l?HmTJC8 O'CTS^ra^J^L/co SiSjgfS 
^^-r F^^t: Fn>^^> (THF) T?&S^L/cf^. ^>«cr) 
t: Fo^^y >;^#ts^3 U ^y F/l/Ozk-x^y— /l/Jl-a^rg 

L> 0. lnimMgRtf4 S'-CTM 6 ^Fafat;?-li:rCo 

nfcafe05K}3S;&||t/THFtc®P^-ti:. ±f2L/c:^>0 

^(Dnm^mmibtirco irs= 14. 3 3 g (72 

%) o 

CO 1 0 6] >H NMR;6^^. f#e.n/c«2^<*(0±t 

a-a-thjii : 1 T^$»§c^*^w^L/co ctD±fca^^o 

ffiS2 4 8nmlC*5tt§S®^l±. 9 5% (MP 1 fim , 

: 1 3 6 0 0 mm^-vx^u>^ 

g) o 
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CO 1 0 7] ^Wim: 1. 5 2o 

IR (KRS-5. cm-») : 2 9 6 0. 1 7 2 7, 1 

2 5 9, 1 1 4 8o 

ms 

^ic^i^i^^fc 2 0 om\<Di-xmy'^y^:o[ic^ l O g 

(50. 5 ^ U comtm 1 T-SSSO;^ ^ ^ U 
(±) -p«>'^n- h>xxx;k 11. I3g 
(50. 5^U^;l/) 0><^<>U;U^7i$^v:y^;k 3 
3. 7ml(D>^:^r4^-9->Stf 2. 49g (15. 2^11^ 

oTyifxYy:/^a- (A I BN) ^mtu 

U ^^3?HMT^C8 0XT8^P^i@j$L/Co J51CJ§?S 
«r-rh^t Kn>'^> (THF) r^^mi^fcm. 'Pm<0 
M Kn4^y 3 U v V)\^(Di\(.-:t^^ y—jVm.-^^^ 

U 0. limnHgRt/4 5TTM 6^P^^j^^-<i:rCo 

feco±ta'&i*7bn#e>n/co iRffl= is. s 5 g (75 

%) o 

[0 1 0 83 > H NMR^^^. P^tl/citfi'&t^cOit 
S-a^tbtii : i7?fe^ci:^'^W^Lfco c co J^M^i^io 

KS2 4 8nintC:Jatt§Mia^ti. 9 5% (M/P 1 /xn» . 
afi¥1^5i^?a : 14 10 0 (S^4^UX^U>J^ 

») o 

ro 1 0 9] 1. 4 lo 

1 R (KR S-5, cm-^ ) : 2912, 1722, 1 

2 5 9, 1 0 9 3o 
ffl9_ 

bTi 7aa%?gJ^t u/co f#6nfc?L^a^^;l/?gr« 

i^cmm^^fco f#^nrcu>^xhfg^i&o. 2 cor- 

yay^ ^^y'^yy^jV^xmi&Ltcik. hmdsM 
a^SIL/c>'Un>SSJ:ti:2 0 0 Orpm TXtf>n- 
hL. 1 2 0X:T'6 0©P^yU^-^LfCo KPO. 7 

r Fx^^-^x'U— IfX-r^y/^ (NA = 0. 4 5) Tm^t 
LTc^k. 2. 3 8%tD7^h^p<^;bTV^~'>i:K>'N-r K 
n;t^>^F (TMAH) JmmvmmU flft^^>7|cT' 
6 0#P^U>XLrco 3 81^/^0102 (Om^MX\ 0. 3 

m 1 0 

Ui/'Xb/^tS'-XOJgfiK 



tC. «a'&»tc5^LT5ffia%(OSOhU'7ji-yl/Xyl/ 

icmmt^^tco f#e>n/cu>?xhrs^^o. 2/1^ 

^D>™ ;<>y^>:7^;l/^Tig3®L/-d^. HMDSm 
Si^SfiU/cS/yn>'Sffi±tc2 0 0 0rpin TXt!>n- 
hL> 1 2 0TT'6 0|j^HyU-<-^LfCo M»0. 7 
/im(DU>^*XhJ^M}6Wen/c:o COUv^X hfi^MSrK 
10 r Fx^^Sz-Tb— ^fXT-^y/^ (nA = 0. 45) XUyt 
Lfcm> 1 0 O^'CT^B O^P^-^-^L. 2. 3 8 
h'^>^^;br>^::i»>/x/N-<Ka5i-^->F (TMAH) 

7i<^?ST^ii^L. m^^i-^Jkxe ofrnvy^Lfco s 
ffljl 1 

b>^Xh/^^->(DJBfig 

LTi imrnxmrntLfco m^nram:r.^;vmm 

20 tc. *ta'&Wc:WLT2aa%oacDhy :7ai— ;l/X;l/ 

yuy^ :^y^':/^yy^jv^r-m^Lrcm. hmdsm 

S^fiEL/c:>/U3F>SK±JC2 0 0 Orpm TXt!>n— 

hb. 1 2oic-e6o«>Hyu-<-^brco MPo. 7 

/zm(0b>^XhjSM:6W^nrco COUt^^X hJ^M^K 
r F x^^i/Vb— tfX-r^yv'^ (NA = 0. 4 5) 
Lfct^. 1 0 orr-S O^P^^—^L. 2. 3 8%(Dt* 
"^A/N-r Fn:?J-^i/H (TMAH) 

30 7mmxmmL. m.^:t>7Hv6 o^mvzyysLrco 2 

0inJ/cra2 <DmytmX\ 0. 3/im L/S/^^->A^ 
gill 2 

lxv^Xh/^^$?->OJBfiJc 

^m^mcM\^rzMM%(om(ohvyji::^jvx?i 

40 yuy^ :^y':r^yy >()\/^xw^\^td{lk. HMDSja 
S^j6fiL/c>^U:3>Sffi±tc2 0 0 Orpm "exk^^n— 
hU 1 2 0X:i?6 0#ffiyU-<-^^L/c:o M/PO. 7 
/xmCDUS/^XhjSJil^W^tirco CCDl/i/^XhJ^M^K 
r Fx^>^^U— -tfXx^y/^ (NA = 0. 4 5) T^Tt 
Lfdt. 1 0 O'CTB 0#^--s--^L. 2. 3 8%£0-7^ 
h^^^;l/T>^-'>i.7N-rKa:t4^->K (TMAH) 

iVm&xw^x^. litt-f^^VTkTs o#p^u>xbrco 2 

3nJ/cm2 0. 3 /x m L/ S — V?b^ 

50 gtjl 3 
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iJ'tcK^I^'^rc 1 0 OmlcO":^Xje>^-^Xzijc, 4. 9 6 
g ( 2 5 ^ y (DmBm 1 TH^iao:^ U 
(±) -^^^'^n-^y^^^ h>xxx;k 5. 87g 
(2 5^U^;b) cDp<^^U;m2-^^;l/-2-T^r 
16. TralOv^^t^-^tVRi; 1 . 23g (9 
OTytfy;-rvy^PXhU;U (A I BN) 

lCSJS^T'h'^^iKn:7^> (THF) T*l&S?LfctS. 
0. lifflnHgSr/4 S-CTM e^HS^jS^H^fCo tfGn/S: 
«fi^«:|&**n#6n/c:o 1KS=7. 4 4 g (6 8. 7 

%) o 

[0 1 1 0] NMR:6>^. en/c^a-^f^oit 

tt'&Jt^i'^tJ^ h> : 7'^v>^;l/=4 6. 5:5 3. 5 
Tfe S C ^ L /-Co <! <0««^t*:<DiSS 2 4 8 nrntC 

:|Dtt^aja^ti:9 6 %. ^ LT 1 9 3 nmTni 6 4 % 

[0 1 1 11 mmW'^^'^m : 13900 

1. 7 80 

1 R (KR S-5. cm-O : 2914. 1724. 1 

2 5 9, 1 1 4 7. 1 1 0 3o 



1 4 



yl/^5^;Ux— T^yUT'-tr-r— htCjg/SLT 1 91 



x.T+:»tcmft?^-ii:/c:o #^nfcU>/^Xhr^rS^O. 2 
MD S^[lS^fiSLrc>'Un>S^±lC2 0 0 Orpm 

mo, 7 y,m(oi^i^xh&mi)m^nrco ccout^xh 

jg^M^K r FX^^^/Tl/— IfX-r^y/^ (N A = 0. 4 
5) TS^brctt. 1 0 0-Ct?6 0®S^-i5?U 2. 
3 8%cDf-h^p<^;l/7'>^X'>A7N^ Fd^^-^^S/F 

(TMAH) 7j<r§?ST3if^L. aa'Y^>7i<T6 o#ra»j 

VXLfCo 8. 3raJ/cm2 COM:)^^-^. 0. 2 5/xm^ 
-fV • T>F • X^-X (L/S) 7^i5r->*'«®^T-^ 

20 fCo 

CO 1 1 2] ^A\y^r\ ±ieOcfc'5tCUTU>^Xh (MLMA 

-MAdMA) ^m^Lr->v::i>mis.^^n^mmR i Em 

miClU^L. P/i = 2 00W. mtl=0. 02Torr. C 
F4;«'X= 1 0 OsccmO^f^T-eS^^P^tCtjfcoTX^y 
^>^*^tTo/Co X^y^V^b-FRtfP-Mt: (NP 
R-8 2 0tC^LT) tCglLT. :k(OmK^'r X ^ t^U 

[0 113] ^fc. i:m(Drci6. T^mcoy y ^ Uiy 
XFTfeSgm3j^-:^x^:/U:^XhNPR-8 2 0 (« 



NPR— 8 2 0 
PMMA 
MLMA -MAdMA 



5 2 3 

7 9 0 

6 i 0 



1 . 
1 . 
1 . 



0 0 
5 1 

1 7 



±fB«0^tC^L/cie^>b^^. :^mMiC^^Uz^y.h (ML 
MA-MAdMA) OX>y^>^*ijS1tti:, y .1-:^ ^ U>?X FT 
fe^SiS4^->*x^:/l^>^XFNPR-8 2 oo^n^i^ 
^■efct). ^fc. PMMA (3KU;><^;l/;><i$?^Ul^— 

m 1 5 

bS^XF7^^->OJ^^ 

ft?LT 1 8««%rg?ShL/co t#e>n/c:?LKx^;b}§}a 

tC. «fi-&mc*fLT5fi«%£0aoFU:7x-;l/X;l/ 
j^x i;, F U xny.^ >X;l/4->^>- F ^io A T+iJ^ 

yuz/-^ y^y:/^yy^ jV^T^m^Lfcik. hmdsJQ. 
a^i6fiLfci:/Ua>S^±jz:2 0 0 Orpni TXtf^n- 
FL. 1 2 0X:T6 Ol3>P^7"U^-^bfCo MJPO. 7 



/imC0Ui^XFSM:6n#e.n/co CCOUzy^sh^m^K 
r Fx4^>/vU— ^'XT-^y/^ (NA = 0. 4 5) -TrU^ 
LTcik. 1 0 O'CT-e 0#H^— ^L. 2. 3 8%cD-r 
h^7^^7l/Z>^-T>A/N^Fa^^->F (TMAH) 

7. 4mJ/cm2 0. 2 5 /i m L/S7^^ 

[0 114] :^^l/>T% ±IBcOcfc-5tCLTU>?XF^§l^fi3 

-j^:y^Lrctc^. «^4^>^7"^7us/*xFNPR- 

820 (tutb) hlRll?T*feO*-OPMMA<fct)*>1S®te: 
fflJl 6 

l^i^XF7^^->OJgfiE 
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*flSLfcv"J=l>SS±{C2 0 0 Orpni TXtTi^n— h 

u \ 2oxx'6ofi>myv-^-'S'Lrco mmo. 7 ix 

Fa:+->vb— 9-'^^\i^B (-av^lS. NA=0. 5 
5) T'^^tLfcfS. 1 0 0X:T6 0*!>P^'^— ^b, 2. io 

(TMAH) 7mmvm.f$iL. m.'<:t>7}iX6ofs>mv 

>7sLfCo 6raJ/aii2 (D^J^aT. 0. 2 /im L/S 

[0 115] ±K©J:aK:LTU->*;^h*^^& 

•y^>^Lfc:i:c:5. g^d^v'x-f h N P R- 

8 20 (Saa) i:l^lF-7?feD*^OPMMAJ:?)t>*SSC 

CO 1 1 6] 20 
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(Dm I <D^y^—miiL(D^y^—^^^mnL. ti^-z>=t 

J:!?. A r Fx:^->x'U— tfcDJ:3^®5®jSEg<0^^^ 

[0 1 17] ^acSfc, «a^ft:C»}g<DgE@5j£:tt«^ 

(xxf-;l/S) •&*r;^7>'l'4?:^i>';VS^^S-iJrSC iitcio 
^T, m2(0*yv-mffitcfc^©tl»ti:^2(0«as 

;l/4?:^^J/;bg;&«SLTV>5^ 1 Stf^ 2 OXXt^/I/S 
^*-r5fgfeH^^*i5:«/^/-ci?). A r Fx:t^->vl^— tf 

«Ui^xh*«0*T-irSo 



(72)||B^# 

WiS; I im; I l^eru^t•ME±/J^ffl^f 1015S* 

tf^i I \m I int rUcf'igiE:±/jNBaf 1 01 5S«& 
(72)^^^ 5E+m 



imji l*tm^t'^lE±/l^H^^'lOl5S«& 
»^JllK;llllt^1Jt^'IlE±/J^Baft='lOl5#«& 

(72)I8W« ^Sig K 

IK/I lll^TUitJJilK±/>Baff'1015#«& 
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